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N CONCLUSIONS AND RECOMMENDATIONS

Scope
Three alternate methods of conveylng storm and waste
water from the existing Village Pumping Station to the
proposed Corps of Engineers Pumping Station have been in-
vestlgated as follows:
Plan 1 - Utilize the existing outfall and allow
the forebay water surface elevation in the
existing pumping statlion to be elevated,
as required.
Plan 2 - Pumping, utllizing the existing pumping
station and outfall.
Plan 3 - Utilize the existing outfall and construct
additional connecting sewers so that the
forebay water surface elevation of 394.0

1s not exceeded.

Conclusions

Based upon the data compiled in our studies and in-

vestigations, we conclude that:

1l. The exlisting outfall has hydraulic capacity for
approximately 100 cfs. (cubic feet per second)
flow without exceeding an elevation of 394.0 in
the existing pumping station forebay, and with

" the arrangement of the proposed Corps of

Engineers pumping station.
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The existing outfall operates under open
channel, gravity flow conditions.up to approxi-
mately 50 cfs. and above this flgure operates
as a pressure condult.

The proposed Corps pumping station has a capacity
of 135 cfs. at low river stages (El. 393%) and
115 cfs. at high river stages (El. 432%t) and is
expandable to a capacity of 200 cfs. Thus, the
present peak flow of 137 cfs. established by the
Village of Monsanto cannot be pumped to the river
by the proposed Corps station. The Corps has
estimated present peak flows to be about 115 to
120 c¢fs. and believes that the proposed station
capacity 1is adequate.

Flows up to approximately 125 cfs. can be accom-
modated while maintaining the existing pumping
station forebay level below El. 394.0 by con-
struction of two 42-in. vitrified-clay connecting
sewers between the existing station and the
proposed Corps Transition Chamber No. 2, and

up to approximately 145 cfs. by construction of
three 42-in. pipes, without pumping.

Under the pumping station arrangement proposed by
the Corps of Engineers, future peak flows of

200 cfs. can only be accommodated by operation of
the existing pumping station, 1f forebay levels
are to be maintained below El. 394.0.

METCALF & EDDY
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The structural condition of the older section
of the exlsting pumping station and existing
outfall is unknown at the present time. However,
preliminary investigation of the existing pump-
ing statlion indicates that this structure 1is 1n
need of extensive renovation and repair if it
is to be maintained.in service and we expect
the same 1s true of the existing outfall.
Continued use of the existing outfall at in-
creased velocities necessitated by future peak
flows may result in severe structural damage and
possible rupture of the outfall. A minimum of
two additional 42-in. pipes should be added for
future 200 cfs. flows to prevent excessive ve-
locities in the existing outfall. It is to be
noted that the same conditions will exist in the
section of the outfall between the proposed Corps
pumping station and the river and that adequate
provision should be made for construction of ad-
ditional parallel outfall sewer lines.
A rupture of the existing outfall on the land side
of the levee could result in extensive property
damage.
If additional connecting sewers were constructed
inspection and/br repalirs on that section of the

existing outfall which 1s to be retained in

gervice could be accomplished.
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Recommendations

1. Based upon the controlled water level elevations
within the proposed Corps of Engineers pumping
station and the Village requirement of not ex-
ceeding El. 394.0 in the exlisting pumping station
forebay, we recommend that the existing pumping
station and existing 6utfall be utilized to con-
duct present peak flows up to 137 c¢fs. to the
proposed Corps of Engineers pumping station.

Our studlies indlicate that flows up to ap-
proximately 100 c¢fs. can flow to the Corps sta-
tion without pumping and still not exceed a fore-
bay elevation of El. 394.0 at the existing station.
Thus, it will only be necessary for the Village
to start pumping when the flows exceed approxi-
mately 100 cfs.

2. We strongly recommend that consideration be given
to relaxing the limitations imposed on us in this
report, by further investigating the possibility
of lowering the normal operating range at the
Corps station even to the point of constructing
a deeper station. Also, that the limitation of
a maximum forebay water surface elevation of 394.0
in the existing station imposed on us by the
Village be further investlgated to consider

whether or not this elevation could be raised.

METCALF & EODY
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We recommend that differential water levels be-
tween the existing pumping station surge chamber
and the proposed Transition Chamber No. 2 be
measured after the Corps station 1s constructed
to determine friction losses in the existing
outfall for use in determining required future
reinforcements.

When peak flows 1in the sewer system are such

that they exceed 137 c¢fs., we recommend the rein-
forcement of the existing outfall with twin 42-in.
vitrified-clay sewers between the exlisting pumping
station and Transition Chamber No. 2.

It 1s our understanding that the Village of
Monsanto is undertaking comprehensive study of

the sewerage system. In such a study we recommend
that an analysis of previous reports be included
and a final determination made of the capacity of
the existing system and its expected peak flow
rate. Also, that the conclusions and recommenda-
tions contained in this report be re-evaluated

in light of the conclusions reached regarding the

Village system and anticlipated future flows.
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REPORT UPON
CONVEYING OF STORM AND WASTE WATER
FROM THE EXISTING VILLAGE PUMPING STATION TO THE
PROPOSED CORPS OF ENGINEERS PUMPING STATION
FOR THE
VILLAGE OF MONSANTO, ILLINOIS
AUTHORIZATION
In accordance with agreements reached between the
Village of Monsanto and Metcalf & Eddy on April 29, 1964,
we have prepared a technical and economic engineering
evaluatlion of various methods of conveying storm and
waste water from the existing Village of Monsanto Pumping
Station to the proposed Corps of Engineers Pumping Station.
A complete account of our investigation together with our

conclusions and recommendations 1is presented in the report

which follows.

SCOPE
This report includes consideration of three alter-
nate plans of conveying storm and waste water from the
existing Village pumping station to the proposed Corps of
Engineers Pumping Station. The three plans are:

Plan 1 - Utilize the existing outfall and allow
the fbrebay water surface elevation in
the existing pumping station to be
raised.

Plan 2 - Pumping, utilizing the existing pumping
station and outfall.

METCALF a EDDY



Plan 3 - Utilize the existing outfall, and construct
additional connecting sewers so that the

forebay water surface elevation of 394.0

18 not exceeded.
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GENERAL BACKGROUND AND DEVELOPMENT OF PROBLEM

The Village of Monsanto 1s served by a combined sew-
erage system which conveys storm and waste water to the
Village pumping station and subsequently to the Mississippil
River. During low river stages the waters flow by gravity
through an existing 57-1/2-in. by 52-in. rectangular
vitrified-clay lined reinforced concrete box sewer to the
river. During high river stages the waters are pumped to
the Mississlippl utilizing the same concrete sewer and a
surge chamber.

The waste waters discharged by the Village are ex-
tremely corrosive. Rapld deterioration of usual construction
materials such as concrete and steel occurs when the materials
are placed in contact with the waste or in the atmosphere of
the wastes. Visual 1lnspection of the existing pumping sta-
tion indicates that substantial deterioration of the clay-
lined concrete surfaces and steel crane rails have occurred.

Some time ago, an evaluation of the existing pumping
station by the Corps of Engineers indicated that the station
would not satisfy the design criteria established under the
proposed Mississippl River flood control program standards.

The Corps has presently completed the design of a
proposed pumping statlon located along the existing outfall
on the river side of the levee. The Site Map, Fig. 1, indi-
cates the general relationship of the Corps and existing

Village pumplng stations. If adequate additional connecting

METCALF & EODY
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5
sewers are connected between the stations, operation of the
existing pumping station during present peak flows would be
obviated while not exceeding a forebay water surface eleva-
tion of 394.0 Conversely, continued operation of the exist-
ing pumping station would obviate the construction of addi-
tional connecting sewers between the two stations under the
same conditions.

The proposed Corps pumping station has been designed
to presently handle a maximum flow of 115 cfs. at a high
river stage of 52 feet and 135 cfs. at the gate closing
stage of 13 feet (E1. 393%).

The Village of Monsanto has recently had detailed
plans and specifications prepared for waste treatment fa-
cilities by Metcalf & Eddy, Engineers. Construction bids
for the facilities were received on December 8, 1964 and a
contract for construction signed on February 4, 1965. Prior
to the construction of the Corps of Engineers Pumping Sta-
tlon, the existing pumping station would be used for pump-
ing waste water to the proposed treatment facilities and
waste and stormwater to the Mississippl River during certain
periods of high river stages.

The Village of Monsanto has established that combined
peak storm and waste flows of approximately 137 cfs. (present
conditions) and 200 cfs. (future design conditions) would be

conveyed from the existing pumping station to the proposed

METCALF a EDDY
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Corps of Engineers Pumping Station. The existing 57-1/2-in.
by 52-in. outfall does not have the hydraulic capacity for
these flows under open channel, gravity flow conditions.
The hydraulic capacity of the existing outfall under open
channel, gravity flow conditions would be approximately
50 cfs. If flows in excess of 50 cfs. are passed through

the existing outfall it becomes a pressure conduit.
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PREVIOUS REPORTS

Three engineering studies have been prepared relative
to the evaluation and development of the Village of Monsanto
sewer system. Metcalf & Eddy's initial report for the
Village of Monsanto titled "Report Upon Waste Water Treat-
ment for the Village of Monsanto, Illinois," dated November
3, 1960 recommended supplementary'sewerage facilities in
order to effect separation of phenol and acid waste streams.

Following the initial Metcalf & Eddy report, a report
was prepared by Joseph W. Goldenberg, Consulting Engineer,
titled "Report Upon Separation of Sewers in the Village of
Monsanto, Monsanto, Illinois, for Monsanto Chemical Company,"
dated March 15, 1962. This report presented an engineering
and economic evaluation of alternate methods for separation
of storm and waste water sewers.

A report dated December 10, 1962 and titled "Sewer
Study - Monsanto Village, Illinois, (P.S. No. 9%)" was
prepared by Monsanto Company, Engineering Department, Organic
Chemical Division. This report was a hydraulic evaluation
of the adequacy of the present Village sewer system.

One of the major conclusions contained in this latter
report was that "The present system is adequate for runoff
rates up to 1.0 cfs. per acre when operated as a pressure
system using present surge pond facllities. This runoff
rate is considered adequate for the present." This evalu-
ation was based upon maintaining the water surface elevatioﬁ

in the forebay of the Village pumping station below E1. 394.0
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during maximum flows. A review of the hydraulic profiles
contained within the Monsanto report indicates that the pipe
frictional coefficient used in the preparation of this re-
port was approximately an "n" value of 0.010. This frictional
coefficient i1s below the usual standard engilneering values
for vitrified-clay sewers of n = 0.013 and n = 0.015.
Frictional coefficlents of 0.013 and 0.015 were used by
Joseph W. Goldenberg in the preparation of his report and

in our opinion are the values which should be used. This
variation of frictional coefficients used could significantly
modify the conclusions contained within the Monsanto Company
report.

The total flow to the Village pumping station during
periods of runoff of 1.0 c¢fs. per acre was determined in the
Monsanto report as 137 cfs., and is used as the basis of
design as indicated hereinafter. However, it should be noted
that, 1f based on the recommended '"n" values noted atove, the
calculated runoff at 1.0 cfs. per acre would be reduced to
about 110 cfs.

In addition to the above reports, the U.S. Army Corps
of Englneers evaluated the expected runoff from the existing
system prior to their deéign of the proposed pumping station
and estimated a peak runoff rate of approximately 120 cfs.

Representatives of the Monsanto Company have indicated,

based on thelr above studies, that not exceeding a forebay

METCALF & EDDY



elevation of 394.0 in the existing station is critical to
prevent flooding of plant facilities. A preliminary review
of this Monsanto report indicates that on the basis of the
flows indicated therein, flooding of the present sewer system
would occur even if the forebay water surface of 394.0 is

not exceeded. Because of the differences noted above, we
believe that an evaluation of the aforementioned engineering

studies should be undertaken.
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DESCRIPTION AND EVALUATION OF EXISTING
PUMPING STATION AND OUTFALL SEWER

The existing pumping station shown on Fig. 2 consists
of two interconnected pumping stations each having three
pumps, a surge chamber and wooden bar racks. The interior
concrete surfaces which are usually in contact with the
wastes are lined with vitrifiedeclay liner plates. The
pumping station was constructed in two stages. The older
section of the pumping station was constructed about 1942
and the newer section was constructed about 1952. The
existing 57-1/2-in. by 52-in. vifrifled-clay lined concrete
outfall was also constructed about 1942.

The conditlion of the existing pumping station and
outfall sewer 1s unknown at the present time. Visual in-
spection of the walls above the liquid level of the pumping
station indicates that a number of clay liner plates have
fallen off and that the wastes have attacked the underlying
concrete. The condition of the interior walls and floor
below the liquid level 1s unknown; however, a prudent esti-
mate would be that the condition below the liguid level is
worse due to the severity of the environment. The actual
condition of the underlying concrete both above and below
the liquid level is unknown. The older section of the pump-

ing station appears to be more seriously deteriorated than

the newer section.
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Corrosion tests carried out by the Monsanto Company,
indicated that concrete is subject to severe attack by the
wastes. ‘

The condition of the existing outfall is also unknown.
At the present time, it is impossible to bypass the dry
weather flow around the existing outfall in order to inspect
or repalr the interior. -

In conjunctlon with the design of the proposed pump-
ing station, an evaluation of the existing pumping station
was prepared by the Corps of Engineers. The Corps engaged
the services of Lawrence E. Stout, Professional Engineer,
Washington University, and a letter dated September 10, 1958
was submitted to the Corps by Mr. Stout. An excerpt of his
letter regarding the condition of the existing pumps and
pumping station follows:

"...Exposed metal parts are subject to severe air-

borne corrosion primarily from sulphur dioxide

pollution of the atmosphere from the fluid handled
by the pumps. In numerous areas the ceramic tile
have loosened and exposed bare concrete to the

corrosive liquors handled by the system.

"...Two of the pumps were inspected (after the
impeller had been pulled) and each showed marked
indicatlions of electrolytic corrosion. Pump No. 5

is alleged to have been in service 3 to 3-1/2 years

METCALF & EDDY
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and 1s still usable although already showing that
the volute 1s suffering anodlic corroslon and re-
sultant solution. Pump No. 1 1is alleged to have
been in service 6-1/2 years and the volute is so

badly corroded that it should be replaced entirely."

In summary, the condition of both the pumping sta-
tion and outfall are unknown. However, present indica-
tions are that conslderable deteriloration of the pumping
station has occurred and we would expect the same to be
true of the outfall. The older section of the pumping
station and the outfall probably have deteriorated to a

greater extent.

METCALF & EDDY
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BASIC DESIGN DATA

The basic design data used in the preparation of this
report 1s shown below. The combined flows have been estab-
lished by the Village of Monsanto.

Present comblned peak storm

and waste flow, cfs. 137
Future comblined peak flow, cfs. 200
Maximum combined flow to the

waste treatment facilities

under normal operating con-

ditions, cfs. (based on

operation of 3 newer pumps) 78

Existing outfall sewer:

Size, in. 57-1/2 by 52

Material Vitrified-clay
lined, rein-
forced concrete

Slope, ft./ft. 0.0005

Assumed frictional coef-
ficient, Mannings n=0.015

Proposed 42-in. vitrified-
clay sewers:

Assumed frictional coef-
ficient, Mannings n=0,013
We have conferred with the Corps of Engineers re-
garding the water surface elevation at the proposed pumping
station. The Corps has designed the proposed pumping sta-

tion to operate between elevations 389.85 and 392.85

METCALF & EDDY
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depending upon the flow and number of pumps in operation.
Provision has been made for replacement of the pumps with
units capable of handling the future 200 cfs. combined flow.
Thus, it should be noted that at high river stages, based
on the proposed design capacity noted hereinbefore, the
proposed Corps pumping station‘cénnot handle the present

peak flow of 137 c¢fs. used in thls report.

METCALF & EDDY
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DESCRIPTION OF ALTERNATE PLANS

Three alternate methods were considered for conveying
tge storm and waste water from the existing Village pumping
station to the proposed Corps of Engineers Pumping Station
as follows:

Plan 1 - Utllize the existing outfall and allow the
forebay water surface elevation in the
existing pumping station to be elevated
as required.

Plan 2 - Pumping, utilizing the existing pumping
station and outfall.

Plan 3 - Utilize the existing outfall and construct
additional connecting sewers so that the
forebay water surface elevation of 394.0
is not exceeded.

The evaluation of each of these plans should be made
considering that the conditions and flows being considered
may occur once in five years for a duration of an hour or
less.

The following is a discussion of the features of the
three plans based on a maximum water surface elevation of
392.85 in the suction chamber of the proposed pumping station.

The hydraulic profiles of each plan are presented in Fig. 3.

Plan 1. Utilize the Exlsting Outfall and Allow The Elevation
In The Existing Pumping Station To Be Elevated as

Required
This plan would require the existing forebay water

surface elevation to be increased to approximately El. 398.3

METCALF & EDDY
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18
in order to provide capacity for 200 cfs. and to approxi-
mately El. 395.3 to provide capacity for 137 cfs. The ve-
locity through the outfall at 200 cfs. would be approxi-
mately 10 fps. (feet per second). The velocity at 137 cfs.
would be approximately 6.5 fps. The existing outfall could
provide capacity for approximately 100 cfs. combined flow
without elevating the water surface elevation of the exlst-
ing pumping station forebay above El. 394.0.

The advantages of this plan would bé:

1. Minimal (if any) initial expenditure.

2. Minimal (if any) annual operating or
maintenance cost.

The dilsadvantages would be:

1. High scouring velocities of approximately
10 fps. would be attained in the exlsting
outfall during flows of 200 cfs. and could
promote loosening or removal of the existing
clay liner plates and subsequent structural
damage to the concrete sewer.

2. Inspection or repair of the section of the
exlsting outfall on the land side of the levee,
which would be retained in service, would not
be possible during dry weather flow.

3. Extensive parallel relief sewers would have
fto be added to the existing combined sewer

system to prevent severe flooding during the

METCALF & EDDY
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storms upon which the design flows in this
report are based. As previously indicated,
the forebay water surface elevation in the
existing pumping station will vary between
El. 395.3 and El1. 398.3 for flows from
137 cfs. to 200 cfs., respectively.

Plan 2. Pumping Utilizing Thé Existing Pumping Station
and Outfall

Representatives of the Monsanto Company have sug-
gested that, since a method of conveylng stormwater to the
Corps of Engineers station 1s being sought, consideration
be given to retaining the older sectilon of the pumping sta-
tion in operation for pumping storm and waste water to the
proposed Corps of Engineers Pumping Station.

Under this plan flows up to approximately 100 cfs.
would flow to the proposed Corps pumping station without
pumping and flows in excess of this figure would be pumped.
We wish to emphasize that this 100 c¢fs. figure 1s dictated
by the physical arrangement of the Corps of Englneers pumping
station and the requirement of the Village for not exceeding
forebay levels of El. 394.0. Any relaxation of these present
limitations would result in less pumping.

This plan would allow present peak flows up to 137 cfs.
to be conducted to the proposed Corps of Engineers pumping
station without constructing additional reinforcing sewers
between the two stations and without exceeding El. 394.0 in

the existing station forebay and at velocities less than

METCALF & EDDY
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6.5 fps. Future peak flows of 200 cfs. would require the
construction of additional connecting sewers to prevent ex-
cessive velocities and allow inspection and repair of the
existing outfall.

The advantages of this plan are:

1. The inltial cost of this plan would be less
than that of construction of additional con-
necting sewers.

2. It is the only plan which can be utllized for
present and future flows while not exceeding
the pumping station elevations set by the
Village and the Corps of Engineers.

The disadvantages would be:

1. The initial cost would be higher than utilizing
the existing outfall and allowing the forebay
water surface elevation to te increased.

2. Inspection or repair of the section of the
existing outfall on the river side of the
levee which would be retalned in service would
not be possible during dry weather flow.

3. High scouring velocitles would be attained
in the existing outfall which would promote
loosening or removal of the existing clay liner
plate and subsequent structural damage to the

concrete sewer.

MEYCALF & EDDY
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L. The older section of the existing pumping sta-
tion would be retained in service requiring
additional acid resistant linings.
5. The older existing pumps would be retained in
service requiring additional annual mainte-
tance, parts and/or pump replacement.

6. Annual power costs would also be incurred.

Plan 3. Construction of Additional Connecting Sewers

The obJject of this plan would be to parallel the ex-
isting outfall with additional sewers constructed between
the existing station and proposed Transition Chamber No. 2
in order to eliminate pumping and allow maintenance of the
existing outfall. Based on the design water levels at the
proposed station and not exceeding El. 394.0 at the exist-
ing station, twin 42-in. vitrified-clay sewers utiliized in
conJunction with the exlsting outfall would increzse gravity-
flow capacity to approximately 125 cfs. while three addi-
tional 42-in. lines would increase capacity to zbout 145 cfs.
However, because of the configuration of the proposed pumping
statlion, our studles indicate no amount of additional lines
between the exlsting station and Transition Chamber No. 2
will permit 200 cfs. t§ flow between the two stations without
pumping and without exceeding present water surface limita-

tlons at the proposed and existing stations.
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Consequently, it is our opinionrn that trnhe construction
of three additional 42-irn. iines ftc handle 127 cfs. without
pumping is an uneconomical scliution if pumping at 200 cfs.
will eventually be required. The construction of two 42-in.
lines will provide sufficient capacity without the necessity
of pumping at all but the most extreme present design flows
(1in excess of 125 cfs.) and will fit into the handling of
future peak flows by pumping.

Thus, 1f the present design w:=%ter surface requirements
at the existing and proposed ststions are not to be zaltered,
the use of both Plan 2 and Flzn 2 wilil eventually be re-
quired to handle future 200 cfg., flows witkout producing
excesslive outfall velocities. However, it should ke noted
that if a declision 1s reached thzft the future 2CC cfs. con-
dition is unreallstic the constructiorn -f three L2-in. lines
to eliminate pumping to5 the Jorpz station may be desirable,
in that as noted above, the three Lc-in. (ines can handle z
gravity flow of approximztely 145 cfe. I7 reinforced by
twin 42-in. pipelines, tre velocities in trne >utfall would
be approximately 3.5 fps. for a flow of 137 ¢fs., and
5.0 fps. for a flow of 200 c¢fs. and would be ccrrespondently
lower if three L42-in. pipelines were instalied.

The advantages of this plen would be:

1. Inspection and repair of the section of the

existing outfall on the lzrd side of the levee,
which would be retained in service, would be

possible during periods of dry weather flow.
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2. Velocities in the existing outfall would be lower
thereby reducing the possibility of clay liner
plates belng removed by scouring action, and the
subsequent possibility of structural damage to
the concrete.
The disadvantages of the plan would be:
1. Capital and annual costs would exceed those
of pumping.
2. It would not eliminate pumping at future
200 cfs. peak design flows.
As discussed previously, the addition of two
or three 42-in. connecting pipelines would permit
the handling of flows of approximately 125 c¢fs. and
145 cfs., resbectively without pumping. Flows in

excess of these values would require pumping.
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Table 1. Economic Comparison of Alternate Plans1

Plan 1 - Utllize the existing outfall and allow the forebay
water surface elevation in the existing pumping
station to be elevated, as required.

No 1nitial expenditure would be required for this
plan; however, the cost of maintenance of the existing out-
fall at the high velocities to be encountered in this plan

is unknown.

Plan 2 - Pumping, utilizing existing pumping station and
T outfall up to peak flows of 137 ecfs. (initial cost).

Capital Costs

Item Estimated Cost!
Additional structural repair2 $20,000
Additional polyester linings 10,000
Pump replacement (3 older pumps) L0, 000
Modification of power service

facilities 4,500
Estimated Construction Cost $74,500
Contingencies & Engineering 18,50¢C
Total Estimated Capital Cost $93,000

Annual Costs
Debt serviced $ 6,500
Power ' 500
Annual maintenance of older section
of pump station 500

Total Estimated Annual Cost™ $ 7,500
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Table 1 (cont.). Economic Comparison of Alternate Plansl

Plan 3 - Construction of Additional Connecting Sewers.

A. Construction of two 42-in. vitrified-clay

sewers to reinforce and allow inspection of

the existing outfall and permit pumping of

future 200 cfs. flows.

Capital Costs

Item Estimated Costs
Two 42-in. diameter vitrified-clay
concrete encased connecting sewers §110,000
Estimated Construction Cost $110,000
Contingencies & Engineering 25,000
Total Estimated Capital Cost $135,000

Annual Costs

Debt service3 § 9,500

Total Estimated Annual Cost $ 9,500

B. Construction of three U42-in. connecting sewers

in the event that future flows above 145 cfs.

no longer appear realistic.

Capital Costs

Item , Estimated Costs

Three 42-in. diameter vitrified-
clay concrete encased con-

necting sewers §l§O!OOO

Estimated Construction Cost $150,000
Contingencies and Engineering 35,000

Total Estimated Capital Cost $185,000
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Table 1 (cont.). Economic Comparison of Alternate Plans?

Annual Costs

Item Estimated Costs
Debt Service3 §13,000
Total Estimated Annual Cost $13,000

1. The cost estimates used in this report are based upon

cost levels corresponding to an ENR Construction Cost
Index of 1150.

2. The extent of structural rehabilitation and repair re-
quired in the existing pumping station is unknown at the
present time. The costs of structural repair and re-
habilitation could be much more extensive than indicated.

Based on a bond issue of 3-1/2 percent, 20 years.

4. Additional annual maintenance cost of the existing

outfall at the velocitles to be encountered in this plan
is unknown.
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Appendix A. Suggested Method of
\\,/ Pump Station Operation

At the present time, the existing pumping station is
used to pump storm and waste water to the river during high
river stages. When the waste treatment facilities are com-
pleted the operation of the existing pumping station would
be modified and the pumping station would also be used to
pump wastes to the treatment faéilities. When the Corps of
Engineers pumping statlion 1s completed and/or secondary
treatment of the wastes are required, further changes in
the operation of the exlsting pumping station would be re-
quired.

The following suggested method of pumping station op-

\\’/ eration would be applicable during the operating conditions
indicated.

Operating Condition 1

a. Prior to completion of Corps of Engineers pumping
station.

b. Primary waste water treatment facilities only.
¢. Maximum waste flow, 36 mgd.

d. The pumpling station forebay water surface elevation
for the sewer system maintained at El1. 394 .%

Normal River Stages. During normal river stages (up

to river El. 392.5%) and normal operating conditions at the
waste treatment plant, flows up to approximately 78 cfs.

(51 mgd.) could flow to the newer section of the pumping

. ¥Note: River stage 10 is approximately El. 390.
At the present, during dry weather flow and high river
\N’/ a loss of approximately 1.5 ft. occurs in the existing

outfall.
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station and be pumped to the treatment plant. No stop logs
would be placed. All flow to the river would be by gravity.
If a maximum storm (five year frequency) occurred during this
time, the overflow welr could be removed, if required.

High River Stages (River El. 392.5 and higher). Dur-

ing high river stages (river El. 392.5 to El. 403.5) and dry
weather flow, stop log "A" (see Fig. 2) would be placed and
extend up to El. 405. This is the maximum surcharge elevation
which may be tolerated in order to provide.at least primary
treatment for the wastes. Thils will prevent the normal op-
eration of the overflow welrs, and a part of the forebay and
surge chamber of the older section of the pumping station
would be surcharged. The dry weather flow would be pumped to
the treatment plant and would flow by gravity to the river.

If a storm occurs at this time, up to 78 cfs. (51 mgd.)
may be pumped to the treatment plant, under normal operating
conditions.

When a maJor storm occurs (approximately once per month
for four months) causing the flow to exceed 78 cfs., or when
the river elevation exceeds El. 403.5 (approximately a dura-
tion of 28 days per year) stop log "A" and the overflow weir
would be removed; the influent to the treatment plant would
be closed; the slulice gates interconnecting the older and newer
portions of the station would be open; the older pumps would be
started; the newer pumps would be converted to storm operation;
and after the pumps are operating, stop log "B" would be
placed.

METCALF a EDDY



A-3
A high level alarm would be installed in the forebay
of the newer section of the pumping station at El. 394.5 to
indicate forebay elevations in excess of El. 394. A high
level alarm actuated at El. 4O4 would also be installed in
the forebay of the older section of the pumping station to
warn of surcharging the plant effluent line.

Operating Condition 2

a. Corps of Engineers pumping station completed.
b. Maximum waste flow, 36 mgd.

¢. The pumping station forebay water surface
maintained at El. 394 or less.

Normal River Stages. During normal stages the op-

eration would be the same as previously described under
Operating Condition 1 for normal river stages.

High River Stages (above river El. 392.5). During

high river stages the Corps of Engineers station would be
placed in operation to pump flow to the river.

If a storm occurs at this time, up to 78 cfs.
(51 mgd.) would be pumped to the treatment plant under normal
operating conditions while the remainder overflowed to the
Corps station. |

When a major storm occurs (above 100 cfs. combined
flow) it would be necessary to use the existing Village pump-
ing station to pump to the Corps station in order not to
exceed E1. 394.0 at the Village station. It would then be
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necessary to close the influent to the treatment plant and
open the sluice gates interconnecting the forebays and sﬁy;e
chambers of the older and newer sections of the Village
station. The three newer pumps and as many older pumps as
required to handle the entire flow would operate. Stop log
"B" would be placed when all required pumps reached speed.

A high level alarm set at El. 394.5 in the forebay

of the newer section of the pumping station would be actuated

to warn of excessive liquid levels.
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